Abstract: A supporting management discipline is an under researched phenomenon. A majority of firms' operating capabilities relating to knowledge, innovation and technology management as a supporting management discipline. This paper reviews the literature in the research and development (R&D) domain to formulate qand propose a conceptual model which is influenced by capabilities relating to knowledge, innovation and technology management. We performed a systematic literature review in which a range of articles were searched related to R&D, from 1990 to 2018. Our review is presented in two parts. The first part presents a descriptive analysis using the Preferred Reporting Items for Systemic View and Mata Analysis (PRISMA)protocol and the second part develop proposition based on keywords analysis. The review revealed that there are nine capabilities that contribute to influence on R&D based on three dimensions known as knowledge, innovation and technology management which correspond to some of the key resources that used to drive these capabilities. Finally, this work proposes a conceptual model based on the outcome of Systematic Literature Review (SLR) interpretation. This research may support current trends on the literature. The list of references may be considered a potential source for future research in this area.
Introduction
Why most research and development (R&D) are firms in developed countries more successful in adopting new capabilities to confront market dynamism as compared to firms in developing countries? Although the significance of R&D has long been acknowledged among developing countries and is considered a central stream element for developing science and technology policies to counter economic and social challenges [1] , an amount of evidence suggests that most R&D firms in developed countries at government level enhanced their existing capabilities to capture the market change [2] .
The role of R&D with reduced spending, remains highly encouraged in order to sustain business objectives and to drive national innovation systems in uncertain conditions [3] . There is no reservation regarding the significance of R&D among developing countries as a potential instrument for confronting growing challenges due to fast technological development at a large industrial scale [4] . However, many developing countries still face technical barriers due to slowing progress in their R&D [5] .
Organization of Economic Co-operation and Development (OECD) [6] shows that the majority of governments in developing countries support potential resources for R&D in public organizations but still the outcomes of a majority of R&D in public firms were fragmented and disarticulated, economics has highlighted the significance of entrepreneurial action for creating more wealth [20, 21] . Such global economic transformation allows firms to update their value-added capabilities which may stimulate a new composition of organizational strength [21] . It may significantly influence R&D at a governmental and entrepreneurial level in various developing countries [6, 21] . As a result of such influence, entrepreneurs in multiple sectors face immense challenges in upgrading their value-added capability based on knowledge, innovation and technology management [6] .
The participation of entrepreneurs in industrial globalization created an opportunity for developing countries to utilize their resources to build a knowledge-based economy [22] . The significance of knowledge, innovation and technology management on entrepreneurs at the national level, especially among developing countries, allows them to reconfigure domestic R&D [23] . At the minimum level, entrepreneurs in the majority of developing countries are looking to adopt dynamic capabilities for R&D to align with global industrial demand [23] . Since the significance of entrepreneurship is considered a primary driver of knowledge and innovation for economic growth [24] . Knowledge-based entrepreneurship allows developing countries to enhance their commercial R&D capacities at the national level by enabling aggressive national innovation policies [24] . Therefore, the role of entrepreneurs in extending the commercial aspect of the knowledge-based economy (KBE) depends on encouraging individuals to shape their skills, learning attitudes and behaviors to understand the global demand [24] . Such practices allow entrepreneurs to expose and establish capabilities related to knowledge, innovation and technology management at individual, organizational and global levels [24] . Ultimately, such exploration allows them to confront the peculiarities of dynamic globalization on economic and technological fronts.
KNIT management as a supporting management discipline has been an under-researched phenomenon for a very long time [25] and researchers in the field of R&D have explored numerous aspects of this phenomenon [26, 27] . The existing literature suggests a number of studies that have been carried out to study the significance of KNIT management capabilities under individual capacities associated with R&D as a core management discipline [28] [29] [30] [31] [32] [33] . The impact of KNIT management capabilities on R&D in public organizations was considerably lower in developing countries [34, 35] .
Some prior studies draw a relationship between knowledge management and R&D, for example Park and Kim [36] suggested that knowledge management processes can be considered as tool for R&D activities in translating information to new products and processes. Dingyong et al. [37] illustrate that knowledge management capability is a core strength for those organizations that are dealing with R&D projects. Similarly, Lilleoere and Holme Hansen [38] explore the impact of knowledge sharing as a core KM process capability on R&D employees in reducing he knowledge barriers and emphasizing a value of synergism. Similarly, capabilities related to innovation management are recognized as a crucial element of economic strength for various developing countries. The national innovation mechanism is quite diverse; every country has different innovation management criteria for dealing with R&D at a national level [39] . According to Lundvall et al. [14] , a national innovation mechanism considers open, dynamic and complex innovation management capabilities as a tool for Interorganizational/intra organizational affiliation. Such affiliation justifies the direction of the innovation. The experience-based learning mechanism in this system creates capabilities.
Technology management is also considered a critical component in developing Science, Technology and Innovation (STI) policies in various developing countries [14, 39] . Since the policies regarding Science and technology have a different specification, for instance, different countries have different technology management standards for developing their R&D strength [40] . Bolukbas and Guneri [41] evaluated a framework for examining dimensions of technology competency based upon the efficient utilization of technology management capabilities to develop effective R&D at a national level. Wu and Wu [42] discuss the relationship between technology management capability and independent innovation under R&D and identify the relationship between technology management and technological capabilities to upgrade existing R&D at a national level.
Ang and Chai [43] developed a framework that is used to address defense R&D investment and optional theory; the basic concept behind their work is based on the technology management literature with a prime emphasis on developing technological capability for the indigenous defense industry. The prior researches draw insufficient perspective regarding relationship in between capabilities that belongs to knowledge, innovation and technology management with their significant influence on R&D. Prior studies were mostly highlights relationship among all three supporting management discipline at individual level somehow draw less influence on R&D in case of futuristic or philosophical context. Therefore, to address this gap in the literature, this research offers a big data approach that allows researchers to classify capabilities related to knowledge, innovation and technology management based on mapping the resources that drive these capabilities. Also, within a philosophical context, this research allows a pragmatic approach that provides an insightful and rich context in which to address the challenges associated with R&D and practices. Such research paradigm is not limited to questions of how knowledge claims are validated, but also explores alternative orientations.
The conceptual model in this research, based on the modification of theoretical evidence that highlights the description with a relevant clarification of the vital conditions, is shown in Figure 1 [10, 44] . The conceptual theory allows the researcher to see the specific factors that are crucial in supporting a hypothetical argument. Furthermore, the conceptual Model consists of particular dimensions that justify the critical conditions and are conceived as an imperative for estimating a logical interpretation for developing practical relevancy. The conceptual model suggested in this research assesses the potential capabilities that directly influence generic R&D characteristics. Since, author is aware of the reality that the significant output during the assessment depends upon three influential factors: technology, knowledge and innovation management with unusual interrelation conditions, which were also observed during the systematic review of the literature.
Methods
Bibliometric interpretations based on PRISMA with a co-word analysis technique were applied in this research. Such extensive research helps the author to investigate the existing studies, gauging the number of published research articles within the domain of specific topics. The extraction of some of the emerging dimensions depends upon reliable sources. In the case of this research, the Scopus database allows the extraction of some of the emerging themes within the scope of a given research domain. In conventional bibliometric techniques, such as author and journal co-citation, exploration is generally based on the assessment of citations that are included in research articles. While this type of extensive analysis provides interesting outcomes, it does not drive an instant picture of the authentic research area content that is compatible with the literature. Co-word analysis counts and assesses the co-occurrence of keywords in a given research topic in a specified research area [45] . Co-word analysis condenses huge data sets into specific visualized patterns that preserve the crucial information enclosed in the data. This analysis depends on the word characteristics, which are considered significant representatives of emerging scientific concepts, creative ideas and new knowledge [46] . In this research, the author followed the PRISMA checklist in order to extract the data as shown in Table 1 [47, 48] Search strategy
√
The following criteria were used in this study to search the literature: (1) comprehensive literature review with popular exposure of Knowledge management capabilities typology (ies) or taxonomy (ies), Innovation management capabilities, and technology management capabilities; and (2) a literature review reporting the R&D management typology (ies) or taxonomy (ies). The medium of understanding scientific publication language is English. The overlapping research publications were also analyzed and excluded after a comprehensive review.
Study selection

√
Overall, the studies that were found were downloaded into Microsoft Excel in the CSV file (Comma separated value) format from the Scopus database from the 1990 to 2018 period. A panel of three neutral researchers independently evaluated the results for overlapping studies by contrasting the tile, the author name and the study abstract. If the studies were replicated, they were screened out by analyzing the full research manuscript to identify if they were identical articles; if so, one would be excluded. vosviewer software used to construct the bibliometric pattern was based on the large quantity of data downloaded from Scopus database.
Selection process
√
The Sci2 tool is applied for selection process which currently uses the Kleinberg's burst detection algorithm [49] , that assesses unexpected increases in the occurrence of words. The basic mechanism behind the algorithm allows a probabilistic estimation that responds when there is an increasing occurrence of individual words. State switches correspond to the approximate time at which the occurrence of words significantly adjusts. The studies that were used to screen for inclusion depend on the co-occurrence key-phrases that appear in other studies that have also been extensively analyzed. All the relevant keywords can be screened either from the author-supplied keyword or extracted from the title and the abstract of the research publication. Any disagreements regarding the inclusion processes was noted and were discussed with an experts to determine whether a research article should be included. Any causes for exclusion were recorded.
Data collection process √ Data extraction was approved by an individual expert with independent review assisted by a supervisor who verified the data mining instrument accuracy Data item √ Data was extracted from the eligible studies and summarized in Table: 6, 12, and 18. After vigilant assessment, twenty eight research studies were selected; these revealed three sets of criteria: (1) process capabilities, (2) infrastructure capabilities and (3) strategic capabilities. Data (dimensions, criteria and sub-criteria) included specific study distinctiveness; most significantly, on the degree to which the study theme and preliminaries reveals the nature of each criteria.
Risk of bias in individual studies
√
As the all selected studies have already been published, this section is not relevant to our review.
Summary measures √
A systematic descriptive analysis will be carried out in order of assess the degree to which studies meet the relevant criteria. Any missing items or data will be addresses in the result with detailed argument.
Risk of bias across studies
√
In this systematic review we did not gauge the cumulative quality of the studies; this is not requirement in our review.
Results
Assessing Knowledge Management Capabilities
This study explores new opportunities in knowledge management capabilities as catalysts that have an influential impact on R&D activities. All the assessment and validation led to a new practical evolution in which the retained R&D capacity remains adaptable during any condition as shown in Figure 2 .
We acknowledged 7892 relevant articles by systemically searching on the Scopus Database. After removing research articles that did not fulfill the eligibility criteria based on PRISMA, a total of 1040 articles were recognized. Articles from the period 1990-2018 were analyzed, with the number of research articles with author supplied keywords was 512 and the number of research studies without keywords was 528. Research articles were analyzed on the basis of Tile, Keywords and Abstract. We exclude overall 6852 articles based on eligibility criteria. The complete visual pattern is presented in Figure 3 .
The search string applied on the Scopus database to retrieve all the significant studies related to Knowledge management capabilities that influence R&D. The following typology configuration was applied to the Scopus search engine: Searched for article: "Knowledge and management" OR "Knowledge organization capabilities" OR "Knowledge capabilities" OR "Knowledge capacity" OR "Knowledge Management in R&D" OR "Knowledge Management" OR "Knowledge Management" OR "Knowledge Capabilities" OR "Knowledge ability" OR "Knowledge ability" OR "K.M capabilities" OR "K.M" OR "K.M "All the probable keywords relevant to Knowledge management Capabilities (K.M capabilities) were taken into account during the systematic searching query. The studies that were found were downloaded into Microsoft Excel in a CSV file (Comma separated value) format from the 1990 to 2018 period. The first aspects are simply known as "Label" and are considered the most crucial output aspects within the vosviewer system, which represents the comprehensive list of keywords. These keywords have a number of recurrences in the publications. Some key phrases are normal words and have common meanings which are associated with every research publication related to the research scope. Some of these words frequently occur, for instance words like 'articles,' 'conference,' 'experiments' and so forth. However, these keywords do have common meanings that reflect the particular research theme or specific area of study. Thus, it is important to identify which specific words can provide high impact to a research study. The second most significant aspect of the VOS viewer system is the representation of words in cluster form. The initial concept of cluster according to the Merriam-Webster dictionary is the representation of a number of related or similar items that appear together-for instance two or more excessive consonants or vowels within a fragment of speech. Therefore, in the vosviewer output, there is a list of the groups of keywords with respect to close or similar definitions to one another. vosviewer will assist researchers in determining the number of clusters with similar research themes. The higher the number of clusters, the bigger the group of words that will appear collectively together. Within these clusters, researchers can determine the significant research themes or literature to be used for systematic review. The third aspect reflected in the vosviewer output is a strong connection between these words which is also known as 'link.' A simple word link is used to signify the total number of words that have a similar meaning. Last but not least, the occurrences are a comprehensive frequency of recurrence of words Based on multi-dimensional scaling (MDS) techniques, the vosviewer at the initial level mapped numerous inflow and outflow edges between the nodes. The primary goal of MDS (Multidimensional Scaling) is to navigate items in a low dimensional space in a way such that the gap between any two texts represents the same meaning or similarity as precisely as possible. The higher the strength between two texts, the smaller gap in between them.
The first aspects are simply known as "Label" and are considered the most crucial output aspects within the vosviewer system, which represents the comprehensive list of keywords. These keywords have a number of recurrences in the publications. Some key phrases are normal words and have common meanings which are associated with every research publication related to the research scope. Some of these words frequently occur, for instance words like 'articles,' 'conference,' 'experiments' and so forth. However, these keywords do have common meanings that reflect the particular research theme or specific area of study. Thus, it is important to identify which specific words can provide high impact to a research study. The second most significant aspect of the VOS viewer system is the representation of words in cluster form. The initial concept of cluster according to the Merriam-Webster dictionary is the representation of a number of related or similar items that appear together-for instance two or more excessive consonants or vowels within a fragment of speech. Therefore, in the vosviewer output, there is a list of the groups of keywords with respect to close or similar definitions to one another. vosviewer will assist researchers in determining the number of clusters with similar research themes. The higher the number of clusters, the bigger the group of words that will appear collectively together. Within these clusters, researchers can determine the significant research themes or literature to be used for systematic review. The third aspect reflected in the vosviewer output is a strong connection between these words which is also known as 'link.' A simple word link is used to signify the total number of words that have a similar meaning. Last but not least, the occurrences are a comprehensive frequency of recurrence of words in the data. The default number of minimum occurrences that has been suggested for vosviewer is 5 repetitions, which means that one specific word such as 'system' can recur about five times in an entire publication.
In simple words, the "node" represents the strength of key phrases, while the "edges" represent the occurrence among two entities. For this research, a distance-oriented visualization pattern that was adapted to analyze the occurrence and co-occurrence of keywords has been illustrated as a graph-oriented visualization. A panel of three neutral researchers independently evaluated the results for overlapping studies by contrasting the tile, the author name and the study abstract. If the studies were replicated, they were screened out by analyzing the full research manuscript to identify whether they were identical articles; if so, one would be excluded. Some of the highest occurrences of key phrases are shown in Table 2 .
The 1st cluster is comprised of the majority of key phrases that are related to computers and artificial intelligence. The 2nd cluster's majority of key phrases belong to studies that illustrate the general perspective of organizational learning including current and future trends based on existing organizational leadership confrontation of any future challenges related to market demand.
The 3rd cluster represents keywords that belong to some of the articles that utilized knowledge management as a tool for new product development undermining the relevance of some capabilities related to extensive R&D. Within the same clusters there are some other trends of studies on social networking. In the 4th cluster, the majority of key phrases represent study trends related to capability that used knowledge management as an instrument for community of practice. In this cluster, the majority of studies focused more on utilizing knowledge management tools for social purposes. The 5th cluster represents the key phrase that shows trends in which the majority of studies utilize knowledge management as a tool to sustain Total Quality Management (TQM) in order to get maximum competitive advantage. In the same cluster, few studies represented technology transfer as a tool to apply innovation by improving knowledge management for the banking sector. The 6th cluster shows that the majority of studies' trends are related to process capability related to knowledge management in the R&D context. Cluster 7 represents the majority of studies that show overlapping trends related to infrastructure capability related to knowledge management in the R&D context. The 8th cluster shows some studies' trends belong to strategic capability related to knowledge management in the R&D context. In a similar fashion, the 9th cluster shows studies with trends of firms putting more emphasis on utilizing knowledge management tools for social and external networking in order to sustain their progressive value chain. The 10th cluster is used to represent the studies' trends where the majority of firms put more emphasis on utilizing knowledge management as a tool to enhance their organizational performance. The 11th cluster similarly puts more focus on business performance for strategic means. In clusters 12 and 13 the study trends put more emphasis on applying knowledge management as a tool for infrastructure and environmental development in order to develop more strategic alliances.
A total of 15,534 authors supplied keywords; however, only 692 met the minimum occurrence threshold value; therefore, the 692 keywords were split into 13 clusters. A complete descriptive analysis produce by VOS viewer software was developed and is shown in Table 3 . In order to get a more specified outcome, the extracted data was used for further analysis by applying a burst detection technique to the extracted dataset in order to explore emerging and faded themes. After applying burst detection techniques, 17 emerging and fading themes appeared-both title and author supplied keywords with respect to the time frame are shown in Table 4 . The basic mechanism behind the algorithm allows a probabilistic estimation that responds when there is an increasing occurrence of individual words. State switches correspond to the approximate time at which the occurrence of words significantly adjusts. The studies that were used to screen for inclusion depend on the co-occurrence of key-phrases that appear in other studies that have also been extensively analyzed. Currently, in the field of KMC (knowledge management capabilities), the most crucial key phrase themes used to influence the process, infrastructure and strategic domains within R&D, are represented by prospective keywords which include: combination (2016-Active), internalization (2016-Active), and socialization (2016-present). These keywords represent the probable research themes that are very active in the current research pattern; conversely, there are faded themes that are not significant and that are less followed in contemporary research trends. The following keywords have not been included in either the author's supplied keyword list or in the research titles: implicit (1998-2016), Explicit It is quite appealing that, after extensive analysis, in cluster 3 (Blue in color) the nature occurrence-keyword is closer to knowledge management capabilities. This cluster is more aligned to reflecting capabilities closer to the processes perspective related to knowledge management. Some of keywords are represented as: Knowledge sharing, Joint scene-making, Knowledge Implementation, Knowledge Transfer, Knowledge creation, Knowledge generation, Knowledge protection, Knowledge Acquisition, Knowledge Utilization. While, cluster 4 (yellow in color), expanded with an in-depth focus on occurrence-keywords, reflects a more strategic aspect related to knowledge management capabilities along with internal and external organizational dimensions. Some of key trends are represents as: External knowledge sourcing; internal knowledge sourcing; explicit knowledge; joint learning internal collaboration; joint learning external collaboration; Externalized; Internalization; Combination; Socialization; R&D expenditure. Finally, cluster 5 is (Pink in color) the pattern of occurrence keywords that directly referred to infrastructure that arranges comprehensive knowledge infrastructure interfaces with firms' existing culture and structure. Some of the trends are represented as Organizational learning; Culture; IT; Community of Practice; Technology; Structure; People; Contribution of skills & expertise. Occurrence-keywords help to identify the traces of relevant studies through which knowledge management capabilities, that have influential enablers, may recognize the potential driving factors behind the dominance of a knowledge management capability's influential impact on R&D, as shown in Table 5 . It is quite appealing that, after extensive analysis, in cluster 3 (Blue in color) the nature occurrence-keyword is closer to knowledge management capabilities. This cluster is more aligned to reflecting capabilities closer to the processes perspective related to knowledge management. Some of keywords are represented as: Knowledge sharing, Joint scene-making, Knowledge Implementation, Knowledge Transfer, Knowledge creation, Knowledge generation, Knowledge protection, Knowledge Acquisition, Knowledge Utilization. While, cluster 4 (yellow in color), expanded with an in-depth focus on occurrence-keywords, reflects a more strategic aspect related to knowledge management capabilities along with internal and external organizational dimensions. Some of key trends are represents as: External knowledge sourcing; internal knowledge sourcing; explicit knowledge; joint learning internal collaboration; joint learning external collaboration; Externalized; Internalization; Combination; Socialization; R&D expenditure. Finally, cluster 5 is (Pink in color) the pattern of occurrence keywords that directly referred to infrastructure that arranges comprehensive knowledge infrastructure interfaces with firms' existing culture and structure. Some of the trends are represented as Organizational learning; Culture; IT; Community of Practice; Technology; Structure; People; Contribution of skills & expertise. Occurrence-keywords help to identify the traces of relevant studies through which knowledge management capabilities, that have influential enablers, may recognize the potential driving factors behind the dominance of a knowledge management capability's influential impact on R&D, as shown in Table 5 .
This study explores new opportunities for knowledge management capabilities as a catalyst that shares influence with R&D. Not only that, it has also led researchers to understand the assessment and validation of a new practical evolution that retains R&D competitiveness. After careful consideration, there are some studies emerging that closely relate to the topics shown in Table 6 . 
Assessing Innovation Management Capabilities
Innovation management capabilities strongly referred to a firm's core ability to manage R&D for new product development [167] . In simple words, innovation management capability is not only sufficient for radical innovation at a governmental level, but it also promotes science and technology to enhance R&D competitiveness in order to create new innovative products. For example, accommodating accessibility to internal and external collaboration, encouraging the relevant environment for social exchanges, and strong research support mechanisms [168] .
Innovation has been recommended as major contributors to public sector firms' drive overall innovation mechanisms at a governmental level [169] [170] [171] . This study suggested a new opening in innovation management capabilities as a potential booster to enhance R&D competitiveness, with all the estimation and justification that leads to new practical progression.
We accepted 6769 relevant articles by systemically searching the Scopus Database. After removing research articles that did not fulfill the eligibility criteria based on PRISMA-already discussed in chapter 3-a total of 972 articles were recognized. Research articles with author-supplied keywords (n = 619) from the 1990-2018 period and research studies without keywords (n = 353) from the 1990-2018 period were analyzed. The research articles were analyzed based on Tiles, Keywords and Abstracts. Because of the characteristics described in the eligibility criteria, we excluded a total of 5797 articles. The comprehensive representation of the record exclusion at each stage is shown in the PRISMA flow diagram in Figure 5 . The outcome of the bibliometric visualization analysis of innovation management capabilities from the sequential point of view is driven by the smart configuration of key phrases with a unique typological pattern used to apply during the advance searching string as we discussed earlier. The analysis highlighted the 1990 to 2018 period, as shown in Figure 6 . In the case of innovation management capability the following typology configuration was applied to the Scopus search engine: "Innovation Management capacity" OR "Innovation organization" OR "Innovation management" OR "Innovation and Research" OR "Innovation capabilities SMEs" OR "I.M in MEs" OR "Innovation management and (R&D)" OR "Innovation Capability" OR "Innovation & service" OR "Innovation management capability & research and development" OR "Innovation capabilities" OR "Innovation & Capabilities" OR "Innovation for research organization". All the probable keywords relevant to innovation management capabilities (IM capabilities) were taken into account during the systemic searching query. Some of the highest occurrences of keyphrases are shown in Table 7 . In the case of innovation management capability the following typology configuration was applied to the Scopus search engine: "Innovation Management capacity" OR "Innovation organization" OR "Innovation management" OR "Innovation and Research" OR "Innovation capabilities SMEs" OR "I.M in MEs" OR "Innovation management and (R&D)" OR "Innovation Capability" OR "Innovation & service" OR "Innovation management capability & research and development" OR "Innovation capabilities" OR "Innovation & Capabilities" OR "Innovation for research organization". All the probable keywords relevant to innovation management capabilities (IM capabilities) were taken into account during the systemic searching query. Some of the highest occurrences of keyphrases are shown in Table 7 . The 1st cluster comprises key phrases that represent the studies' trends related to corporate culture and corporate entrepreneurship which is necessary for the knowledge economy. With the same clusters there were a few other trends also emerging that represent dynamic capabilities related to innovation management, used as a potential tool for organizational change and performance. The 2nd cluster includes a majority of key phrases related to the overlapping studies trends of capabilities related to knowledge and innovation management. A majority of these studies illustrate the general narrative regarding these capabilities getting maximum competitive advantage by improving their innovational ability to enhance their intellectual property.
The 3rd cluster comprises a majority of key phrases about utilizing innovation management as a tool for innovation diffusion in order to improve firms' existing process and product development requirements. There are a few other study trends also emerging within the same cluster that represent the general narrative of innovation management for developing innovativeness in the information technology (IT) industry. The 4th cluster represents research trends towards developing innovation policy as a tool for economic development in developing countries. Within the same clusters there were a few other research trends also emerging in which a majority of firms developed innovation policy based on environmental friendliness. Similarly, the 5th cluster is about utilizing capabilities related to innovation management for social and corporate governance. Within the same clusters there are a few other emerging trends that represent the extensive utilization of capabilities related to innovation management for effective R&D management and organizational learning.
In a similar fashion, the 6th cluster includes research studies that portray the involvement of innovation management as a tool for measuring technological performance to achieve long term strategic goals. Similarly, the 7th cluster includes study trends about government level firms utilizing innovation management capabilities as tools for commercial purposes allowing firms to respond with respect to the business environment. During the extraction, the majority of these studies placed more emphasis on developing their current innovation portfolio in order to deal with uncertain market demand.
In the 8th cluster, a majority of key phrases were used to represent overlapping concepts related to knowledge and innovation management utilizing their capabilities for sustainable supply chain integration to allow firms to get strategic advantages. In the case of the 9th cluster, a majority of key phrases represent the study trends that are based on utilizing the innovation capabilities for information technology, especially big data and cloud computing. While, the 10th cluster includes the key phrases that represent study trends based on utilizing innovation capability for flexible manufacturing and organizational development. Within the same cluster, organizations were looking more to enhance their capacity and the level of their competencies based on their existing innovational strength. In a similar fashion, the 11th and 12th clusters were more relevant to R&D. In the majority of cases, firms utilizing their process, infrastructure and strategic capabilities were related to innovation management in the R&D context, whether utilizing their decision making resources or spreading their resources strategic corporation. Although 9394 authors supplied keywords, only 480 met the threshold minimum 5; therefore, nearly 9394 author supplied keywords that were traced from the corpus. The 480 keywords were split into 5 clusters. A complete descriptive analysis produced by the vosviewer software was developed and can be shown in Table 8 . 
Emerging and Disappearing Themes (Burst Detection)
In order to get a more specified outcome, the extracted data were further analyzed by applying a burst detection technique to the extracted dataset in order to explore emerging and faded themes. After applying burst detection techniques, 27 to 29 emerging and fading themes appeared after exploring; both title and author supplied keywords with respect to time frame are shown in Table 9 . The basic mechanism behind the algorithm allows a probabilistic estimation that responds when there is an increasing occurrence of individual words. State switches correspond to the approximate time at which the occurrence of words significantly adjusts. The above themes signify that the studies belong to R&D from the co-occurring keyword perspective, which includes the following: Evaluation (2010-Active), Base (2010-Active), independent (2009-Active), and retract (2010-Active). These themes are the probable research themes that are very active in the current research patterns. Conversely, there are certain faded themes that are not significant and that follow contemporary research trends less; these keywords are not included in the author's supplied keyword list or in the research titles: Development It was observed from the huge range of articles selected from 1990 to 2018 that by applying multi-dimensional scaling (MDS) along with burst detection algorithm exploration, around 1627 keywords were screened out. Among the 1627 keywords, 75 words met the minimum threshold of 5 occurrences. Among these 75 words there were a number of emerging and fading themes that appeared that were relevant to the selected research topic [173, 174] . In the case of cluster 2; (Green in color) some trends reflected the process aspect of IM capabilities that contributed to their influence on R&D. Some of the keyword trends include R&D cooperation; Acquisition Internal R&D; Acquisition External R&D; Technology Transfer Decision Making process; Knowledge Sharing; Inbound Open Innovation; Project management (control & monitoring) Innovativeness compatibility; Internal & external Knowledge sharing ability; and Open Innovation; Knowledge creation process). Clusters 1 and 5 (Red and pink in color) reflected some of the themes that represent the strategic prospective of IM capabilities. These themes include IP performance, Technological Performance, Innovative Performance, Technology trends, Organization strategy, and Innovation strategies and initiatives. In the case of cluster 3 (Blue in color) infrastructural aspects of IM capabilities were represented. These themes include: R&D investment; External Networking; R&D Employee; New Knowledge; Radical Innovation; External knowledge; Formulation; Absorptive capacity; and Knowledge incentives. The cluster, 4, represents some of the key trends related to effective policy development for technological learning in developing countries. It was observed from the huge range of articles selected from 1990 to 2018 that by applying multi-dimensional scaling (MDS) along with burst detection algorithm exploration, around 1627 keywords were screened out. Among the 1627 keywords, 75 words met the minimum threshold of 5 occurrences. Among these 75 words there were a number of emerging and fading themes that appeared that were relevant to the selected research topic [172, 173] . In the case of cluster 2; (Green in color) some trends reflected the process aspect of IM capabilities that contributed to their influence on R&D. Some of the keyword trends include R&D cooperation; Acquisition Internal R&D; Acquisition External R&D; Technology Transfer Decision Making process; Knowledge Sharing; Inbound Open Innovation; Project management (control & monitoring) Innovativeness compatibility; Internal & external Knowledge sharing ability; and Open Innovation; Knowledge creation process). Clusters 1 and 5 (Red and pink in color) reflected some of the themes that represent the strategic prospective of IM capabilities. These themes include IP performance, Technological Performance, Innovative Performance, Technology trends, Organization strategy, and Innovation strategies and initiatives. In the case of cluster 3 (Blue in color) infrastructural aspects of IM capabilities were represented. These themes include: R&D investment; External Networking; R&D Employee; New Knowledge; Radical Innovation; External knowledge; Formulation; Absorptive capacity; and Knowledge incentives. The cluster, 4, represents some of the key trends related to effective policy development for technological learning in developing countries.
• Cluster 2 (Green in color) R&D cooperation; Acquisition Internal R&D; Acquisition External R&D; Technology Transfer; Decision Making process; Knowledge Sharing; Inbound Open Innovation; Project management (control & monitoring) Innovativeness compatibility; Internal & external Knowledge sharing ability; Open Innovation; Knowledge creation process. It is quite interesting that after extensive analysis Cluster 2 seems to be reflects operational aspect of innovation management. Due to the characteristics of occurrence, keywords reflecting innovative capabilities were basically influential on the developing processes for managing innovation
• Cluster 3 (Blue in color) R&D investment; External Networking; R&D Employee; New Knowledge; Radical Innovation; External knowledge; Formulation; Absorptive capacity; Knowledge incentives. Its seems to be more extensive, as a majority of research studies reflect the infrastructural prospective of innovation management capabilities
• Clusters 1 and 5 (Red and Pink in color)
IP performance, Technological Performance, Innovative Performance, Technology trends, Organization strategy, Innovation strategies and initiatives Similar to the case of Innovation Management, this co-occurrence keyword helps to identify appropriate studies with core concepts of Innovation management capabilities with enablers of the dominance of Innovation capability with influence on R&D. For Innovation Management, co-words and co-occurrence keywords help identify appropriate studies with core concepts of Innovation management capabilities that have influential enablers of the dominance of Innovation management capability with an impact on R&D, as shown in Table 10 . The selected articles from 1990 to 2018 were illustrated and divided into three different areas of innovation management capabilities (IMC) with respect to their similar characteristics. The first research area is directly referred to as process capabilities, which include Technology transfer, Project management, Decision Making process, Open innovation, knowledge creation process, compatibility and Rate of Introduction of new product. The second research area refers to drive infrastructure capabilities related to innovation management that are required for the R&D function to strengthen their competencies that interface with existing capabilities. In this manner, publication topics have mainly focused on several different dimensions that directly relate to R&D, such as R&D intensity, External Networking, Employee learning, new knowledge, Absorptive capacity, Formulation, Internal and external knowledge sharing, organization strategy, Incentives, and Knowledge management. The third research areas referred to driving strategic capabilities related to Innovation management, this research area includes Performance, Innovation capability, own R&D function, Innovation strategies Initiative, Technology Assessment, and R&D capabilities. After careful consideration there are some studies that emerge that closely relate to the topics shown in Table 11 . 
Assessing Technology Management Capabilities
In most recent studies, extensive bibliometric analyses related to Technology management (TM) have been performed to represent general trends of TM [309] . However, these studies have been unable to identify the core capabilities that were involved in contributing to their influence on R&D competitiveness. Many studies highlight specific research areas adjacent to technology management. For instance, Culnan [310] applies a co-citation strategy to identify the fundamentals of IS (information system) and canvases the area of research to create resemblance to an information system rather than to organizational learning. Similarly, Karki [311] investigates the pillars of the sociology of science literature and identifies the unique relationship between information scientists and sociologists, who share creative ideas only when they scholarly interact with each other. The study that most discusses the extensive analysis on Technology management (TM) through the bibliometric review is Pilkington 2014, which illustrates the various trends of technology management over the 2007 to 2014 period. Somewhat unpredictably, all this existing literature identifies the utilization of TM with a diverse approach to draw a general perspective of TM; however, they rarely classify the resources that drive capabilities related to Technology Management (TM).
We accepted 13,567 relevant articles by systemically searching the Scopus Database (n = 13,567). After removing research articles that did not fulfill the eligibility criteria based on PRISMA, already discussed in chapter 3, a total of 662 non-duplicate articles were recognized including a number of research articles with author supplied keywords (n = 394) from the period 1990-2018. The number of research studies without Keywords (n = 268) from the period 1990-2018 were also analyzed. Research article analyses on the basis of Tile, Keywords and Abstract. Because of the characteristic of acknowledging the eligibility criteria, we exclude 12,808 articles overall. The comprehensive representation of the record exclusion at each stage is shown in the PRISMA diagram in Figure 8 . Similarly, to trace the potential literature on technology management capabilities, a logical configuration of key phrases with a unique typological pattern was employed in the advanced searching string, which was discussed earlier. Research article analyses were carried out on the basis of Tile, Keywords and Abstract. Because of the characteristic of acknowledging the eligibility criteria, we excluded 6852 articles overall. The 1st cluster allows researchers to explore various study trends related to capabilities that belong to technology management. In this cluster a majority of these studies placed more emphasis on utilizing the capabilities that belong to technology management for developing business strategy and measuring business performance. Effectively utilizing these capabilities allows firms to utilize IT capabilities to enhance their competitive advantage and enables more business diversification. The 2nd cluster includes studies more related to the utilization of technology for privacy and IT securities. A majority of studies illustrate utilizing various IT protocols for secure cloud computing. The 3rd cluster presents some of the overlapping trends regarding the selection of relevant capabilities related to technology management to cater knowledge management for complex R&D. The 4th cluster presents some of the study trends that utilize technological capability for the construction industry. Within the same cluster, there are few studies that highlight the utilization of technological capability for extensive data analysis and data mining. The 5th cluster includes studies in which organizations utilize their technological capabilities for artificial intelligence and data diffusion. Within the same cluster, some studies present extensive utilization of capabilities belonging to technology management for risk and disaster assessment to respond to any crisis situation. The 6th cluster includes some research trends in which a majority of research articles exploit technological capability for telemedicine purposes and for enterprise architecture. In a similar fashion, the 7th cluster shows some research trends that were more aligned towards utilizing technology management capabilities for developing an organizational structure for management systems especially for the health and engineering sector. The 8th cluster includes a range of research studies that present some aspects of technology management capabilities to spread IT governance and services within and beyond organizational boundaries. Within the same cluster there are few studies that represent the role of capabilities related to technology management that allow firms to The 1st cluster allows researchers to explore various study trends related to capabilities that belong to technology management. In this cluster a majority of these studies placed more emphasis on utilizing the capabilities that belong to technology management for developing business strategy and measuring business performance. Effectively utilizing these capabilities allows firms to utilize IT capabilities to enhance their competitive advantage and enables more business diversification. The 2nd cluster includes studies more related to the utilization of technology for privacy and IT securities. A majority of studies illustrate utilizing various IT protocols for secure cloud computing. The 3rd cluster presents some of the overlapping trends regarding the selection of relevant capabilities related to technology management to cater knowledge management for complex R&D. The 4th cluster presents some of the study trends that utilize technological capability for the construction industry. Within the same cluster, there are few studies that highlight the utilization of technological capability for extensive data analysis and data mining. The 5th cluster includes studies in which organizations utilize their technological capabilities for artificial intelligence and data diffusion. Within the same cluster, some studies present extensive utilization of capabilities belonging to technology management for risk and disaster assessment to respond to any crisis situation. The 6th cluster includes some research trends in which a majority of research articles exploit technological capability for telemedicine purposes and for enterprise architecture. In a similar fashion, the 7th cluster shows some research trends that were more aligned towards utilizing technology management capabilities for developing an organizational structure for management systems especially for the health and engineering sector. The 8th cluster includes a range of research studies that present some aspects of technology management capabilities to spread IT governance and services within and beyond organizational boundaries. Within the same cluster there are few studies that represent the role of capabilities related to technology management that allow firms to establish strong software development for the IT industry. The 9th cluster includes a range of research studies that utilize technological capabilities for developing firms' business intelligence. Similarly, the 10th cluster includes a majority of studies that utilize capabilities related to technology management for creating artificial intelligence in the case of developing information security, intelligent databases and for strategic planning. Some of the highest occurrences of key phrases are shown in Table 12 . From 35,458 authors, only 2876 key words were supplied that met the threshold with the minimum number of documents equal to 5. The 500 most occurring keywords were divided into 5 clusters; among these clusters, certain keywords directly referred to technology management due to their characteristics. A complete descriptive analysis produced by the VOS viewer software is developed and shown in Table 13 . 
Emerging and Disappearing Themes (Burst Detection)
After applying burst detection techniques, 50 emerging and fading themes appeared after exploring, both title and author supplied keywords with respect to time frame are shown in Table 14 . The basic mechanism behind the algorithm allows a probabilistic estimation that responds when there is an increasing occurrence of individual words. State switches correspond to the approximate time at which the occurrence of words significantly adjusts. There are certain keywords that were chosen to illustrate the active themes which continue to be included in certain literature related to R&D; such themes include the keywords: Framework From the above, the cluster logical traces trend toward the strategic perspective of Technology management in addition to their internal and external dimensions. Occurrences of keywords help to trace the relevant studies through which Technology management capabilities with influential enablers may recognize the potential driving factors behind the dominance of Technology management capability's influential impact on R&D, as shown in Table 15 .
Technology Collaboration; Normative strategic Technology Management, Strategic Technology Management; and Operative Technology Management; Absorptive capacity; Desorptive capacity).
From the above, the cluster logical traces trend toward the strategic perspective of Technology management in addition to their internal and external dimensions. Occurrences of keywords help to trace the relevant studies through which Technology management capabilities with influential enablers may recognize the potential driving factors behind the dominance of Technology management capability's influential impact on R&D, as shown in Table 15 . Similarly, for technology management after evaluation, ten studies were selected that revealed three sets of TM capabilities. These three capability sets are classified as follows: (1) process, (2) infrastructure, and (3) strategic capabilities. The Technology management process capability consists of numerous processes within functional units of an organization. The basic scope of technology management is far wider than the aspects that directly interface during process innovation and R&D. Similarly, (2) Infrastructure capabilities are recognized as an essential contributor to the knowledge-oriented economy. To construct and utilize new knowledge, the sharing of information within the existing knowledge needs to be supported by integrating the different technological platforms. However, (3) strategic capabilities should not be created alone independent of the existing business strategy; relative technological assets should be recognized as major components of business planning. Therefore, the comprehensive driving factors are represented in Table 16 . 
Conceptual Framework
The conceptual theory is represented in this research based on theoretical evidence that highlights the significant description with a relevant clarification of vital conditions that influence the research breakthrough. These concepts influence certain factors that are crucial in supporting a hypothetical argument. Furthermore, the conceptual Model consists of certain dimensions that justify the crucial conditions and are conceived as imperative for estimating a logical interpretation for developing practical relevancy. The conceptual model suggested in this research assesses the potential capabilities that directly influence the generic R&D characteristics, that is, the conceptual framework that is not limited to specific R&D. Therefore, the framework can be applied to assess any R&D operations. The author is aware of the reality that the significant output during the assessment depends upon three influential factors: Technology, knowledge and Innovation management and unusual vital interrelation conditions, which were also observed during the systematic review of the literature.
The conceptualization of KM capabilities overlaps to an extent with IM capabilities, particularly in addressing the R&D context. The innovation approach always encourages the resolution of complex problems, adds values and develops organizational competencies to be generated as an outcome of a comprehensive practice of knowledge capability [319] . Certain basic concepts of innovational capabilities heavily interrelate with knowledge capabilities and overlap specifically when addressing the concept of intellectual property as a vital source of innovation and of acquiring new knowledge for rapid growth [400] . In general, understanding organizational knowledge capabilities means interpreting the potential organizational capability of the firms, which encourages the implementation of the mechanism to respond regarding what must be done before their business rivals do it, by developing and managing the existing innovation capability according to the requirements [401] .
In recent decades, a sequence of questions and confrontation with potential criticisms have arisen regarding the value creation and an effectiveness of selecting relevant technology for catering knowledge management capabilities [402] . To address the dynamic business environment, existing knowledge capability needs to be redesigned in the context of cross-functional communication and external collaboration with a changing approach to existing technological capabilities [403, 404] . Accorsi (2008) describes one of the most extensively available technological capabilities as an instrument to develop knowledge capability is known as a Knowledge Management System (KMS). Venters (2010) suggested a variety of Technological capabilities that have been involving for precisely in reshape the potential attribute of knowledge management capabilities [405] .
Innovation management and technology management are now considered research areas under the rubric of management. The most decisive target for achieving the business competency for any research based organization in terms of extending their footprint on market is completely depends on interconnectivity among capabilities related to technology management and innovation management. According to the business environment research based organizations consistently updating their innovative and technical ability which comprises consistent estimation, continuous monitoring, and developing techno innovational capabilities [406] .
Prior studies mostly highlighted the relationships between knowledge, innovation and technology management at an individual level and drew a capability perspective that influences R&D. However, these studies are somehow unclear regarding drawing a relationship between the three concepts together. Therefore, to address this gap the author performs a comprehensive systematic review in order to propose a conceptual framework that illustrates the relationship between the three sets of capabilities all together as shown in Figure 11 .
Limitations and Future Research Aveneue
Certain limited and suitable deviations from normal research opportunities in uncertain situations are highly accepted. However, this deviation is not a justification for poor oversight of other influential factors that affect R&D activities. New guidelines are required to better determine other dimensions that involve three sets of capabilities. Further systematic review should be conducted to extract any novel criteria that are needed to assess whether similar findings arise. In the case of future avenues, to keep the model clear, we only include the capabilities with their relevant resources. These capabilities draw process, infrastructure and strategic aspects that have been shown to be important in predicting resources for effective R&D outcomes. The conceptual model may allow researchers to develop complex approaches such as augmented reality (AR), SLAM (simultaneous localization and Mapping) and deep learning to design advanced R&D for sensitive technologies like diagnosing brain tumors using big data from the medical Internet of Things, object-centric data management and visualization for augmented reality, or developing deep learning algorithms for predicting dosages for the treatment of modalities in radiation therapy for cancer patients.
Conclusions
The sudden expansion of global business competition with complex R&D challenges compresses firms and stifles their capacity for creativeness and innovativeness. This extension requires accurate judgment to spend more on the interdependent elements among knowledge, innovation and technology management capability. The recommendations from this review are threefold. First, a conceptual vision was produced by connecting insights from the in-depth analysis of a systematic review with a theoretical foundation that directs empirical research. This comprehensive research review helps policy makers analyze interlinks between the criteria and sub-criteria of each dimension that are traced from the previous literature and sets the boundaries between knowledge, innovation and technology management capabilities. Second, from a novel perspective the process, infrastructure and strategic parameters of each of the three sets of supporting management capabilities by improving and developing the strength of organizational knowledge, Innovation and Technology management capabilities based on the criteria can be achieved. These capabilities were comprehensively proven by prior studies to depend on the process, the infrastructure and the strategy. Lastly, this research article proposed a theoretical framework through the systemic analysis of the potential directions of R&D management. This article encourages placing the diverse streams of capabilities into different operational categories and provides a comprehensive overview of research and development regarding the extent to which all three sets of capabilities can influence R&D activities to avoid market dynamism. Funding: This research received no external funding.
